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(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently collect a 
particulate matter PM included in exhaust gas and to 
improve a degree of contact with a catalyst for early 
recovery. 

SOLUTION: A part narrowing a pore diameter in a wall 
21 surface layer facing the gas inflow side of a diesel 
particulate filter DPF with a catalyst is previously 
removed, and a mean aperture diameter of a pore 210 is 
30 i m or more. Because the aperture diameter of the 
pore 210 is large, the particulate matter easily enters the 
inside of the pore 210 from the gas inflow side. A part 
narrowing the pore diameter in the wall 21 surface layer 
facing the gas outflow side of the DPF is not removed, 
and a mean aperture diameter of the pore 21 is less than 
30 i m. Because the aperture diameter of the pore 210 is 
small, the particulate matter is not discharged to the gas 
outflow side from the inside of the pore 210. In this way, 
the DPF can efficiently collect the particulate matter 
included in the exhaust gas, while the degree of contact 

with the catalyst is improved and a catalytic reaction is promoted, and consequently, early 
recovery can be realized. 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention carries out uptake of the particle matter (it is described as "PM" 
below Particulate Matter;) contained in exhaust gas, and relates to an exhaust emission control device 
recoverable [ with a catalyst ] and its manufacture approach. 
[0002] 

[Description of the Prior Art] While carrying out uptake of the PM contained in exhaust gas 
conventionally using porous ceramics called cordierite (2MgO, 2aluminum2 03, and 5Si02) as support 
which supports an active ingredient with a catalysis, the exhaust emission control device which is made 
to purify this PM by the catalysis and aims at recovery is known. It consists of Wall flow type filter 
structure of having a porosity thin wall, as this concrete thing, and there are some which were applied to 
the diesel particulate filter (it is only described as "DPF" below Diesel Particulate Filter;) with which a 
Diesel engine's flueway was equipped. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, PM contained during an exhaust air guide exists, 
after primary particles have gathered, and as for particle diameter, many things of 10-30 [mum] exist. 
For this reason, in present DPF with a catalyst, almost is deposited on the wall front face surrounding 
the path which PM contained in exhaust gas calls a eel, and trespass into the pore of a wall is not seen. 
That is, PM in exhaust gas was in the condition that it becomes only contact for the catalyst currently 
supported by the wall front face, and there is almost no contact for the catalyst currently supported in the 
pore of a wall. For this reason, the clarification rate of PM was slow and it was impossible to have 
planned early convalescence of DPF which PM deposited. 

[0004] Then, it was made in order that this invention might solve this nonconformity, and while carrying 
out uptake of the PM contained in exhaust gas efficiently, a contact degree with a catalyst is raised, and 
the exhaust emission control device which can plan early convalescence, and its manufacture approach 
are offered the technical problem. 
[0005] 

[Means for Solving the Problem] PM (particle matter) contained in exhaust gas since the opening pitch 
diameter in the pore of the wall facing a gas inflow side eel (path) is large according to the exhaust 
emission control device of claim 1 can trespass not only upon the wall front face of a gas inflow side eel 
but upon the interior of pore easily, and since the opening pitch diameter in the pore of the wall facing 
the effluence-of-gas side eel of this objection is small, extraction ****** does not have PM in the 
direction of an effluence-of-gas side eel from the interior of pore. Thereby, since a contact degree with a 
catalyst improves and catalytic reaction is promoted while an exhaust emission control device can carry 
out uptake of the PM contained in exhaust gas efficiently, early convalescence is planned. 
[0006] Since PM in which almost all particle diameter exists below by 30 [mum] since the opening pitch 
diameter in the pore of the wall facing a gas inflow side eel is as large as more than 30 [mum] according 
to the exhaust emission control device of claim 2 can trespass upon the interior of pore, its contact 
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degree with a catalyst improves and catalytic reaction is promoted, early convalescence is planned. 
[0007] In the exhaust emission control device of claim 3, the part to which the pore size of the wall 
surface which faces a gas inflow side eel becomes small is removed beforehand. For this reason, since a 
contact degree with a catalyst improves and catalytic reaction is promoted while an exhaust emission 
control device can make PM contained in exhaust gas able to trespass upon that interior and it can carry 
out uptake efficiently from the pore of the wall facing a gas inflow side eel side, early convalescence is 
planned. 

[0008] According to the manufacture approach of the exhaust emission control device of claim 4, two or 
more eels (path) surrounded with the grid-like wall are formed in the flow direction of exhaust gas, on 
the preceding paragraph story of the baking process which the pore of a wall discovers, a back end [ of 
two or more eels ] and head side is ****(ed) by turns, and a gas inflow side eel and an effluence-of-gas 
side eel are formed. And after the part to which the pore size of the wall surface becomes small is 
removed using a surface treatment agent so that only the pore size of the wall facing a gas inflow side 
eel may be enlarged, at a baking process, full baking of the exhaust emission control device is carried 
out, and it is manufactured. Thus, since a contact degree with a catalyst improves and catalytic reaction 
is promoted while being able to carry out uptake of the PM contained in exhaust gas efficiently, since an 
exhaust emission control device can enlarge selectively only the pore size of the pore in the wall which 
faces a gas inflow side eel by the easy approach in the preceding paragraph story of a baking process, 
early convalescence is planned. 

[0009] By the manufacture approach of the exhaust emission control device of claim 5, since surface 
treatment material is a solution containing a surfactant, the effectiveness that a wall surface exfoliates 
and is removed by processing that handling is easy and easy is acquired. 

[0010] By the manufacture approach of the exhaust emission control device of claim 6, since surface 
treatment material is a solution containing the surfactant adjusted to the concentration which includes 
only the very fine particle of the wall surface of a gas inflow side eel, the effectiveness that only the very 
fine particle of a wall surface exfoliates selectively, and is removed is acquired. 

[001 1] By the manufacture approach of the exhaust emission control device of claim 7, when the wall of 
a gas inflow side eel is in contact with the surface treatment agent, the effectiveness that exfoliation of 
the very fine particle of the wall surface which faces a gas inflow side eel by supersonic vibration being 
given to the solution is promoted more by homogeneity in back one is acquired. 

[0012] By the manufacture approach of the exhaust emission control device of claim 8, when the wall of 
a gas inflow side eel is in contact with the surface treatment agent, the effectiveness that exfoliation of 
the very fine particle of the wall surface which faces a gas inflow side eel because the solution flows is 
promoted more by homogeneity in back one is acquired. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an example. 

[0014] Drawing 1 is the outline block diagram showing wearing to the Diesel engine of DPF with a 
catalyst (Diesel Particulate Filter) with which the exhaust emission control device concerning one 
example of the gestalt of operation of this invention and its manufacture approach were applied. 
[0015] In drawing 1 , 10 is a Diesel engine, it passes through the inhalation-of-air path 11, mixed 
compression is carried out with the fuel injected from the injector (graphic display abbreviation) 
corresponding to each cylinder of Diesel engine 10, and the air inhaled from the air cleaner (graphic 
display abbreviation) of the upstream burns to predetermined timing. And after the exhaust gas after 
combustion passes DPF20 with which was held in the container and it was equipped in the middle of 
flueway 12, it is discharged in atmospheric air. 

[0016] Next, the structure of DPF20 is explained with reference to drawing 2 and drawing 3 . Here, the 
perspective view in which drawing 2 shows the appearance of DPF20, and drawing 3 are the sectional 
views along the flow direction of the exhaust gas of DPF20 of drawing 2 . 

[0017] As shown in drawing 2 and drawing 3 , DPF20 is the so-called monolithic catalyst converter, and 
is formed in the shape of an approximate circle column in the integral construction which makes support 
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* cordierite (Cordierite) as porous ceramics with which the active ingredient with a catalysis was 
supported. 

[001 8] This DPF20 consists of Wall flow type filter structure of having two or more gas inflow side eels 
(path) 22 surrounded by the flow direction of exhaust gas with the grid-like porosity thin wall (it is only 
hereafter described as a "wall") 21, and these walls 21 and the effluence-of-gas side eel 23, and ****** 
24 which ****** the back end of the gas inflow side eel 22, and the head of the effluence-of-gas side eel 
23. 

[0019] Next, the structural-feature point in the wall 21 of DPF20 of this example is explained with 
reference to the partial expanded sectional view shown in drawing 4 . In addition, in this example, it is 
omitted about the support layer of an active ingredient with a catalysis. 

[0020] As shown in drawing 4 , the wall 21 of DPF20 has very much pore 210 penetrated in the 
thickness direction. Moreover, these pores 210 exist from the center of the thickness direction of a wall 
21 in the state of the barrel shape space where a path becomes narrow gradually toward a surface. And 
as a broken line shows as a field removed by drawing 4 , only the surface by the side of the gas inflow 
of a wall 21 is removed. For this reason, as for the pore 210 of the wall 21 with which an opening pitch 
diameter faces more than 30 [mum] and the effluence-of-gas side eel 23, in the pore 210 of the wall 21 
facing the gas inflow side eel 22, the opening pitch diameter has become under 30 [mum]. 
[0021] Here, it turns out that PM contained in exhaust gas exists actually in the lump of the 
predetermined magnitude which not a simple substance but plurality combined. And PM can invade that 
the path of pore 210 entrance side of the wall 21 with which exhaust gas flows is more than 30 [mum] 
from wall 21 front face to the pore 210 interior, and it deposits on a large area. On the other hand, 
extraction ****** cannot do PM from pore 210 as the path of pore 210 outlet side of a wall 21 is under 
30 [mum], and uptake is carried out to the pore 210 interior. For this reason, PM will be efficiently 
deposited on a large area which consists of wall 21 front face of DPF20, and the pore 210 interior. The 
contact degree of PM and the catalyst currently supported by wall 21 front face is improved by this, and 
the early convalescence of DPF20 becomes possible by improvement in PM clarification rate. 
[0022] Next, the manufacture approach of DPF20 of this example is explained with reference to the 
mimetic diagram of the wall 21 shown in drawing 5 . Here, a condition in case a condition when the 
wall 21 of DPF20 is fabricated in cordierite, and drawing 5 (b) are immersed in the solution which 
contains the surfactant as a surface treatment agent from the gas inflow side eel 22 side to the wall 21 of 
DPF20 of drawing 5 (a) and drawing 5 (a) removes the surface by the side of the gas inflow side eel 22 
of a wall 21 is shown, respectively. In addition, in order to form pore 210 in the wall 21 of DPF20, the 
foaming agent is beforehand mixed in the cordierite base material. Moreover, drawing 5 (a) and drawing 
5 (b) both show the condition in front of a final baking process. 

[0023] As shown in drawing 5 (a), the fine particle of a cordierite ingredient exists, so that the wall 21 of 
DPF20 is close to the surface which faces the gas inflow side eel 22 and the effluence-of-gas side eel 23. 
Then, as shown in drawing 5 (b), it is immersed in the solution with which the wall 21 facing the gas 
inflow side eel 22 contains the surfactant which set up conditions, such as time amount and temperature. 
By this, among the cordierite base materials of the wall 21 facing the gas inflow side eel 22, only a 
surface fine particle will exfoliate and will be removed. 

[0024] A baking process is carried out after this and the foaming agent currently mixed in the cordierite 
ingredient which forms the wall 21 of DPF20 shown in drawing 5 (b) serves as extraction ****** with 
baking heat. Thereby, as shown in drawing 4 , the wall 21 which makes under 30 [mum] the opening 
pitch diameter of the pore 210 of the wall 21 which faces more than 30 [mum] and the effluence-of-gas 
side eel 23 in the opening pitch diameter of the pore 210 of the wall 21 facing the gas inflow side eel 22 
is formed. 

[0025] Thus, the exhaust emission control device of this example is DPF (diesel particulate filter)20 
using the porous ceramics which support an oxidation catalyst. It has two or more gas inflow side eels 
(path) 22 which it is surrounded by the flow direction of exhaust gas with the grid-like wall 21, and a 
back end and head side is ****(ed) by turns by ****** 24, and are made into a gas inflow and 
effluence-of-gas side, and the effluence-of-gas side eel 23. The opening pitch diameter of the pore 210 
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of the wall 21 facing the gas inflow side eel 22 makes it larger than the opening pitch diameter of the 
pore 210 of the wall 21 facing the effluence-of-gas side eel 23. Moreover, the opening pitch diameter of 
the pore 210 of the wall 21 which faces more than 30 [mum] and the effluence-of-gas side eel 23 in the 
opening pitch diameter of the pore 210 of the wall 21 facing the gas inflow side eel 22 is made under 
into 30 [mum]. And the gas inflow side eel 22 of DPF20 removes beforehand the part to which the pore 
size of the wall 21 surface becomes small. 

[0026] That is, the part to which the pore size of wall 21 surface which faces the gas inflow side eel 22 
of DPF20 becomes small is removed beforehand, and since the opening pitch diameter in the pore 210 
of the wall 21 facing the gas inflow side eel 22 is as large as more than 30 [mum], PM (particle matter) 
can trespass not only upon wall 21 front face of the gas inflow side eel 22 but upon the pore 210 interior 
easily. The part to which the pore size of wall 21 surface which faces the effluence-of-gas side eel 23 of 
DPF20 becomes small on the other hand is not removed, and since the opening pitch diameter in the 
pore 210 of the wall 21 facing the effluence-of-gas side eel 23 is as small as under 30 [mum], extraction 
****** does not have PM in the effluence-of-gas side eel 23 direction from the pore 210 interior. 
Thereby, since a contact degree with a catalyst improves and catalytic reaction is promoted while being 
able to carry out uptake of the PM contained in exhaust gas efficiently, DPF20 can plan early 
convalescence. 

[0027] Moreover, the manufacture approach of the exhaust emission control device of this example On 
the preceding paragraph story of the baking process which is the manufacture approach of DPF20 using 
the porous ceramics which support an oxidation catalyst, and forms two or more eels (path) surrounded 
by the flow direction of exhaust gas with the grid-like wall 21, and the pore 210 of a wall 21 discovers 
While ****(ing) a back end [ of two or more eels ], and head side by turns by ****** 24 and 
considering as the gas inflow side eel 22 and the effluence-of-gas side eel 23, the pore size of wall 21 
surface of the gas inflow side eel 22 removes the part which becomes small using a surface treatment 
agent. Moreover, the surface treatment agent in the manufacture approach of the exhaust emission 
control device of this example is taken as the solution containing the surfactant adjusted to the 
concentration which includes only the very fine particle of wall 21 surface of the gas inflow side eel 22. 
[0028] That is, two or more eels surrounded with the grid-like wall 21 are formed in the flow direction 
of exhaust gas, on the preceding paragraph story of the baking process which the pore 210 of a wall 21 
discovers, a back end [ of two or more eels ] and head side is ****(ed) by turns by ****** 24, and the 
gas inflow side eel 22 and the effluence-of-gas side eel 23 are formed. And after the part to which the 
pore size of the wall 21 surface becomes small is removed using the surface treatment agent which is a 
solution containing the surfactant adjusted to the concentration which includes only the very fine 
particle of the part so that only the pore size of the wall 21 facing the gas inflow side eel 22 of DPF20 
may be enlarged, DPF20 is manufactured by full baking being carried out at a baking process. 
[0029] Thus, in the preceding paragraph story of a baking process, only the pore size of the pore 210 in 
the wall 21 which faces the gas inflow side eel 22 by the easy approach can be enlarged selectively, and 
since a contact degree with a catalyst improves and catalytic reaction is promoted while being able to 
carry out uptake of the PM contained in exhaust gas efficiently, DPF20 after being calcinated can plan 
early convalescence. 

[0030] By the way, it becomes possible to promote more exfoliation of the very fine particle of wall 
which faces gas inflow side eel 22 by giving supersonic vibration to that solution in this case, or making 
that solution flow although immersed in solution which contains [ in / at the above-mentioned example / 
the manufacture approach of DPF20 ] surfactant in wall 21 of gas inflow side eel 22 as surface treatment 
agent 21 surface to homogeneity in back one. 
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. * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device characterized by the opening pitch diameter of the pore 
of the wall which has two or more paths which it is surrounded by the flow direction of exhaust gas with 
a grid-like wall, and a back end and head side is ****(ed) by turns in the exhaust emission control 
device using the porous ceramics which support an oxidation catalyst, and are made into a gas inflow 
and effluence-of-gas side, and faces said gas inflow side path being larger than the opening pitch 
diameter of the pore of the wall facing said effluence-of-gas side path. 

[Claim 2] The exhaust emission control device according to claim 1 characterized by making under into 
30 [mum] the opening pitch diameter of the pore of the wall which faces more than 30 
[mumimicrometer] and said effluence-of-gas side path in the opening pitch diameter of the pore of the 
wall facing said gas inflow side path. 

[Claim 3] Said gas inflow side path is an exhaust emission control device according to claim 1 or 2 
characterized by removing beforehand the part to which the pore size of the wall surface becomes small. 

[Claim 4] On the preceding paragraph story of the baking process which forms two or more paths 
surrounded by the flow direction of exhaust gas with the grid-like wall in the manufacture approach of 
the exhaust emission control device using the porous ceramics which support an oxidation catalyst, and 
the pore of said wall discovers The manufacture approach of the exhaust emission control device 
characterized by the pore size of the wall surface of said gas inflow side path removing the part which 
becomes small using a surface treatment agent while ****(ing) a back end [ of two or more of said 
paths ], and head side by turns and turning on a gas inflow and effluence-of-gas side. 
[Claim 5] Said surface treatment agent is the manufacture approach of the exhaust emission control 
device according to claim 4 characterized by being a solution containing a surfactant. 
[Claim 6] Said surface treatment agent is the manufacture approach of the exhaust emission control 
device according to claim 4 characterized by being a solution containing the surfactant adjusted to the 
concentration which includes only the very fine particle of the wall surface of said gas inflow side path. 
[Claim 7] The manufacture approach of the exhaust emission control device any one publication of 
claim 4 characterized by giving supersonic vibration to the solution when the wall of said gas inflow 
side path is in contact with said surface treatment agent thru/or claim 6. 

[Claim 8] The manufacture approach of the exhaust emission control device any one publication of 
claim 4 characterized by making the solution flow when the wall of said gas inflow side path is in 
contact with said surface treatment agent thru/or claim 6. 



[Translation done.] 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 




[Drawing 4] 
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